. Two halves of'reversed' shoulder prosthesis. Selftapping lag screw is fixed into the scapula without cement; distal component is cemented into shaft of humerus There are many limiting factors in the development of a satisfactory prosthesis for the shoulder joint, the two most important being that the shoulder depends on soft tissues for its stability, and that the scapular bone is unsuitable for holding a prosthesis with acrylic cement (Lee & Ling 1977) . In order to overcome these problems a number of workers have been using a 'reversed' shoulder prosthesis, the proximal component of which carries the 'head' of the humerus (Wheble et al. 1977 , Cofield & Stauffer 1977 , Siegel et al. 1977 , Beddow & Ellow 1977 . For the past five years we have used a prosthesis which consists of a strong self-tapping lag screw fixed into the scapula without cement, a collar suitable to facilitate introduction, and carrying a spherical head. The distal component is a simple high-density polyethylene (HDPE) cup fixed into the shaft of the humerus with cement ( Figure I ). The two halves clip together so that the final device consists of a reversed semi-captive shoulder prosthesis (Figure 2 ).
Methods
Twenty-four shoulders have been replaced in 23 patients. The age at operation ranged from 50 to 84 years (average 68 years); there were 21 females and 2 males.
Indications
Rheumatoid arthritis accounted for the large majority of conditions treated, there being 17 shoulders in 16 patients. Four shoulders were replaced for post-traumatic destruction, two for degenerative arthritis due to synovial chondromatosis, and one for painful spastic monoplegia.
Basic technique
After free exposure of the shoulder through a standard anterior deltopectoral approach, the capsule is entered and as much as possible of the diseased synovial membrane is removed. The head is then resected: it is very important that resection of the head takes place in at least 60°o f retroversion, so that the joint is stable in outward rotation. After resection of the head a drill is run into the scapula through the face of the glenoid, entering it immediately below and in front of the centre of the face of the glenoid. The line of the drill is about 20°back to the face of the scapula which means that in total it is 50°backwards in the coronal plane. This line of insertion approximately corresponds to the line of the coracoid process ( Figure 3 ). In this way the maximal hold of the lag screw is obtained in the small cancellous region of the neck of the scapula which will accept it ( Figure 4 ). The plastic cup is then cemented into position, again taking care that it lies in retroversion. The lag screw carrying the head is screwed home and the two halves clipped together ( Figure 5 ). For the first few days postoperatively the arm is bandaged to the side, and thereafter the patient is nursed with his arm in a simple roller-towel sling with the arm in abduction. Static deltoid exercises are started early, active pendulum exercise of the shoulder at about 3 weeks, and thereafter gradual active and passive rehabilitation is commenced.
Follow up
The longest follow-up was 5 years 2 months. Of the four shoulders excluded on account of inadequate duration of review, all were operated on within the past six years and are satisfactory to date. Two patients have died since operation from unrelated disease. Eighteen shoulders in 17 patients were therefore left for analysis and each of these has been followed up for at least one year (average 3 years). 
Results
Of the 18 shoulders analysed, 2 required conversion to secondary excision arthroplasty. In the first of these, progress was initially satisfactory but three months after operation the patient wrenched her shoulder and loosened the glenoid component which was eventually removed. In the second case, incorrect alignment of the humeral component led to early postoperative dislocation. Revision failed to prevent further dislocation and both components were removed at six months for pain.
Two patients sustained late dislocation. The first of these patients is rather frail and subject to frequent falls. As a result of one such mishap her shoulder dislocated but she is unfit for further surgery and prefers to accept the status quo.In the second, late dislocation occurred for no clear reason and again the patient prefers to accept the situation. Although she is free of pain with improved function, the dislocation dictates that she be regarded as an unsatisfactory result.
Whilst the prime indication for prosthetic replacement of the shoulder is the relief of pain, results have been assessed according to four criteria: pain relief, enhancement of function, restoration of mobility, and patient response. An overall grading for each shoulder has been obtained by summation of performance in these parameters. To be regarded as 'very good' a shoulder must have been improved in all aspects and the patient must be enthusiastic. Failure to relieve pain dictates inclusion in the 'poor' category regardless of performance in other parameters.
Painrelief: Pain was a major feature in all patients prior to surgery. It was abolished or greatly improved in 14 shoulders (13 patients), improved in one and unchanged in two. One patient experienced increased pain consequent upon late dislocation as a result of frequent falls.
Enhancement offunction: In 11 shoulders (10 patients) function was improved and in 7 it was unchanged. Failure to improve function was related either to involvement of other joints or to prosthetic complication of the type mentioned above. Dislocation or removal of the components, however, did not necessarily lead to vitiation of function. In 2 patients, for example, function was better after excision arthroplasty by removal of the prosthesis, than it had been before.
Restoration ofmobility: Increased active mobility, largely in the arcs of flexion and rotation, was achieved in 12 shoulders (11 patients) (Figure 6 ), whilst 2 were unchanged and 4 experienced reduced movement. Although increased mobility was felt to be essential for a shoulder to be regarded as 'very good', failure to improve movement did not necessarily lead to an unsatisfactory result. Conversely, one patient obtained improved movement but was regarded as an unsatisfactory result by virtue of continued pain. Figure 6A and B. Preoperative and postoperative views of patient with total prosthetic shoulder replacement for rheumatoid arthritis Patient response: There was some discrepancy between patient response and objective assessment. Of the 13 patients (14 shoulders) who were satisfied and who would have the operation again, 11 (12 shoulders) were enthusiastic; our criteria were more stringent.
In terms of composite grading, 13 shoulders (12 patients) were classified as 'good' or 'very good' whilst 5 shoulders were rated as 'fair' or 'poor'. There was therefore an overall success rate, when all factors are considered, of 72%.
Summary
Twenty-four total replacements of the shoulder have been carried out over a 5-year period using a reversed semi-captive prosthesis. Eighteen were available for satisfactory follow up at an average period of just over three years. The results suggest that there is adequate justification to continue the use of this technique in carefully selected cases.
